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(57) ABSTRACT 

An operational remote controller integrates a joystick for 
bending a bending portion of an inserted portion in an 
endoscope. Abending lever stands on the joystick. For every 
automatically returning of the bending lever to a neutral 
position, a CPU of the operational remote controller detects 
the neutral position and sets an insensitive band Within a 
predetermined range of the neutral position. Thus, the insen 
sitive band can be set Within a relatively narroW range 
irrespective of variation of neutral positions. The CPU 
supplies positional information of the bending lever to a 
control circuit for controlling a motor drive circuit. The 
control circuit controls a motor drive circuit based on the 
supplied positional information, and the motor drive circuit 
drives a motor to bend the bending portion of the inserted 
portion. 

19 Claims, 15 Drawing Sheets 
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ENDOSCOPE APPARATUS 

This application claims bene?t of Japanese Applications 
No. 2000-086993 ?led in Japan on Mar. 27, 2000, No. 
2000-103858 ?led in Japan on Apr. 5, 2000, the contents of 
Which are incorporated by this reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to an endoscope apparatus 
suitable to bend a bending portion provided for a tip of an 
inserted portion of an endoscope by using a joystick. 

2. Prior Art Statement 

Conventionally, an endoscope apparatus has been Widely 
used. The endoscope apparatus observes an examined site 
and performs various processings by inserting a long 
inserted portion into a body cavity. Also, in an industrial 
?eld, an (industrial) endoscope apparatus has been Widely 
used. The (industrial) endoscope apparatus can observe and 
inspect an internal defect, corrosion, etc. of a boiler, turbine, 
engine, chemical plant, and the like. 

The above-mentioned endoscope apparatus is structured 
such that a bending portion capable of being manually 
operated is provided at a base-end side of a tip of the long 
inserted portion. The inserted portion has a CCD, etc. Which 
is an image pickup means at the tip and a camera control unit 
(hereinafter, referred to as a CCU) at the side near hand. 

Image information obtained by using the CCD is trans 
mitted to the CCU so that a video signal is generated. An 
endoscope image can be displayed by supplying the video 
signal to a display apparatus such as an LCD, a CRT, or the 
like. 

Bending operation of the bending portion can be remotely 
operated by an operational remote controller for endoscope 
(hereinafter, referred to as an operational remote controller). 
That is, the endoscope apparatus has therein a motor for 
bending Which can be controlled by the operational remote 
controller. In the endoscope apparatus, a Wire placed at the 
bending portion is toWed and loosened by using a poWer of 
the motor, thereby enabling the bending portion to be 
remotely bent. 
As the endoscope apparatus having the operational remote 

controller, an endoscope apparatus in Which a joystick is 
provided as the operational remote controller for bending 
operation is proposed as disclosed in Japanese Laid-open 
Patent Publication No. 10-328131. Incidentally, a detailed 
operating method of the joystick in the endoscope apparatus 
is not disclosed in Japanese Laid-open Patent Publication 
No. 10-328131. 

Also, for example, in an endoscope of European Patent 
Application Publication No. 0543738A1, an endoscope 
apparatus in Which an electrically-driven bent inserted por 
tion detachable from a processor control module is operated 
by a joystick is proposed. This reference discloses that, in 
the above-mentioned endoscope apparatus, the electrically 
driven bent inserted portion is positionally controlled by the 
joystick. Further, the reference discloses that, in the above 
mentioned endoscope apparatus, a bent shape is electrically 
perked (locked against bending). Incidentally, European 
Patent Application Publication No. 0543738A1 does not 
disclose a detailed operating method of an operational 
button, etc. for positional control and locking against bend 
ing in the endoscope apparatus. 

The joysticks have variable resistors in Which resistances 
are varied depending on inclination angles of a lever. The 
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2 
joysticks can output an analog voltage value in accordance 
With the inclination angles of the lever. As disclosed in 
European Patent Application Publication No. 0543738A1, 
the joystick is frequently used for the positional control. 
As the positional control using the above-described 

joystick, a method for proportioning the inclination angle of 
the lever to an offset of a controlled target can be considered. 
For example, the positional control using the joystick has an 
advantage that an operator can easily grasp an actual angle 
of bending by proportioning the inclination angle of the 
lever (bending lever) to an inclination angle of the tip of the 
inserted portion. 

HoWever, When bending With an only ?ne angle, in the 
positional control using the joystick, the operational angle of 
the bending lever also must become ?ne. Thus, the operator 
needs to concentrate his attention to his ?ngertip and, 
therefore, fatigue from the operation is increased. 

Then, in the endoscope-apparatus, a method (bending 
control at a constant speed) in Which an output of the 
joystick is handled as a signal indicating only a direction, not 
as an analog value corresponding to the inclination angle of 
the level, and the bending portion is bent in a pushed-doWn 
direction of the lever at a constant speed; is put into practical 
use in order to solve the disadvantage of the positional 
control. Further, the endoscope apparatus, is sometimes 
employed, having a function sWitching the positional control 
and the bending control at the constant speed. 

In the case of the bending control at the constant speed, 
the operator cannot arbitrarily change a bending speed. 
Therefore, in the endoscope apparatus using the bending 
control at the constant speed, the constant speed is set to a 
sloW speed, that is, driving in a sloW mode is frequent. When 
using the sloW mode as the bending control at the constant 
speed, the operability at the time of ?ne adjustment of the 
bending angle is excellent, hoWever, the above endoscope 
apparatus has a problem that it takes a long time until the 
inclination angle reaches a desired bending angle. In 
contrast, When using a fast speed as the bending control at 
the constant speed, the above endoscope apparatus has a 
problem that the operability at the time of ?ne adjustment is 
remarkably reduced. 

In the endoscope apparatus disclosed in European Patent 
Application Publication No. 0543738A1, the bending lock 
ing of the bending portion is on by operating a bending lock 
sWitch Which is laid out at a position different from that of 
the joystick for bending operation. Therefore, in the endo 
scope apparatus, the bending locking cannot be performed 
by one-hand operation. 

In the endoscope apparatuses, generally, it is impossible 
to con?rm Whether or not the bending portion is locked and, 
therefore, it is con?rmed by employing light on/off of an 
LED, etc. near a sWitch. HoWever, the operator must look 
aside from a monitor on Which an endoscope image, etc. is 
displayed to con?rm Whether or not the bending portion is 
locked by employing light on/off of the LED, etc., thereby 
the operability is inferior. 
When the lever is not operated, the joystick is automati 

cally returned near a neutral position by energiZing poWer of 
a spring. HoWever, there is a problem that the neutral 
position of the automatic returned lever is largely varied 
depending on precision of a spring or mechanism of the 
joystick. 

In the inventor’s opinion, the periphery of the neutral 
position is set to an insensitive band taking account of the 
variation. When the lever is located at the neutral position, 
a method for stopping an output of a positional information 
signal can be considered. 
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However, the above-mentioned method has a problem 
that the lever operation is not available Within a predeter 
mined range near the neutral position and the bending 
operation is possible only by relatively largely inclining the 
lever. 

On the other hand, in a conventional endoscope apparatus 
for alWays transmitting positional information Without set 
ting the insensitive band, even if the lever is not operated, 
the positional information of the lever is outputted from the 
joystick. Therefore, the conventional endoscope apparatus 
has a problem that processing ef?ciency of a CPU is reduced 
When using a controller for controlling by using the posi 
tional information of the lever from the joystick. 

For the above reasons, in the endoscope apparatuses, the 
precision of operability of the joystick cannot be increased. 

Operational remote controllers With the above-mentioned 
joysticks having a display for supplying a video signal 
Which is signal-processed by the CCU to display the signal 
as an observed image are proposed as disclosed in, for 
example, Japanese Laid-open Patent Publication No. 
10-328131 and US. Pat. No. 5,373,317. 
The operational remote controller disclosed in Japanese 

Laid-open Patent Publication No. 10-328131 is structured 
such that a display and a joystick is provided for a case 
having a predetermined volume. Since the above operational 
remote controller has only the joystick for bending 
operation, it has a problem that operations other than the 
bending control cannot be executed. 

In contrast, the operational remote controller disclosed in 
US. Pat. No. 5,373,317 is provided-With a display, a 
joystick, and key switches for various operations. The 
motor, and a signal processing control unit for processing an 
image pickup signal from image pickup means are provided 
in a case. 

Since the above operational remote controller has the 
motor, signal processing control unit, and display, there is a 
problem that the outer shape of the case is large, the Weight 
is heavy, and various operations are impossible While sup 
porting the above operational remote controller by one 
handed grasping. Further, since the key sWitches are adja 
cent to the display in the above operational remote 
controller, there is also a problem that it is not user-friendly 
because the key sWitches are operated only by positioning 
the hand aside from the joystick or only by operation using 
the hand Which grasps an inserted portion. 

OBJECTS AND SUMMARY OF THE 
INVENTION 

It is one object of the present invention to provide an 
endoscope apparatus capable of improving bending oper 
ability using a joystick. 

It is another object of the present invention to provide an 
endoscope apparatus capable of improving the operational 
precision of bending using the joystick. 

It is further another object of the present invention to 
provide an endoscope apparatus capable of user-friendlily 
performing operation necessary for observation and inspec 
tion by one hand While performing bending operation With 
small siZe and light Weight. 

According to the present invention, an endoscope appa 
ratus includes: bending drive means for bending a bending 
portion provided to a tip of an inserted portion; an operating 
unit for bending and operating the bending portion by 
inclining a lever; and control means for alloWing the bend 
ing drive means to bend and operate the bending portion 

10 

15 

25 

35 

40 

45 

55 

65 

4 
based on information from the operating unit, for detecting 
the neutral position for every automatically returning of the 
lever to the neutral position, and for setting a predetermined 
range from the detected neutral position to an insensitive 
band to prohibit bending driving of the bending portion by 
the bending drive means. 

According to the present invention, an endoscope appa 
ratus includes: bending drive means for bending a bending 
portion provided for a tip of an inserted portion; a bending 
operating unit for bending the bending portion by inclining 
a lever; and a plurality of operating units, Which are pro 
vided for remotely controlling the endoscope apparatus, 
other than said bending operating unit and are provided 
distributively on the front surface and a back surface of a 
case of an operational remote controller for endoscope. 

The above and many other objects, features, and advan 
tages of this invention Will become apparent from the 
ensuing detailed description of one preferred embodiment, 
Which should be read in conjunction With the accompanying 
draWing. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is an explanatory vieW of the overall endoscope 
system including an endoscope apparatus according to a ?rst 
embodiment of the present invention; 

FIG. 2 is a block diagram shoWing the constitution of 
circuits in the endoscope apparatus; 

FIG. 3 is an explanatory vieW for explaining an operating 
range of a joystick; 

FIG. 4 is an explanatory vieW for explaining operation 
according to the ?rst embodiment; 

FIG. 5 is an explanatory vieW shoWing the overall of an 
endoscope system including an endoscope apparatus accord 
ing to a second embodiment; 

FIG. 6 is an explanatory vieW schematically shoWing the 
constitution of a joystick in an operational remote controller 
in FIG. 5; 

FIG. 7 is a ?oWchart for explaining operation in FIG. 7; 
FIG. 8 is a ?oWchart shoWing an operational ?oW used in 

a third embodiment of the present invention; 
FIG. 9 is a block diagram shoWing a fourth embodiment 

of the present invention; 
FIG. 10 is a diagram shoWing the overall constitution of 

an endoscope apparatus according to a ?fth embodiment of 
the present invention; 

FIG. 11 is an explanatory vieW of the structure of a drum 
in FIG. 10; 

FIG. 12 is an explanatory vieW shoWing the structure of 
a motor drive in FIG. 11; 

FIG. 13 is a front vieW shoWing an operational remote 
controller according to a ?fth embodiment of the present 
invention; 

FIG. 14 is a back vieW shoWing the operational remote 
controller; 

FIG. 15 is a side vieW shoWing the operational remote 
controller; 

FIG. 16 is an upper end vieW shoWing an upper end of the 
operational remote controller; 

FIG. 17 is a loWer end vieW shoWing a loWer end of the 
operational remote controller; 

FIG. 18 is a cross-sectional vieW shoWing the operational 
remote controller; 

FIG. 19 is explanatory vieWs shoWing various structures 
of a bending lever; 
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FIG. 20 is a constitutional cross-sectional vieW showing 
the constitution of a slide sWitch of the operational remote 
controller; 

FIG. 21 is an explanatory vieW shoWing the structure of 
a microphone of the operational remote controller; 

FIG. 22 is an explanatory vieW shoWing a relationship 
betWeen a connector for LCD and a cable in the operational 
remote controller; 

FIG. 23 is a block diagram shoWing a relationship 
betWeen the operational remote controller and an endoscope 
main body; 

FIG. 24 is a side vieW shoWing an operational remote 
controller according to a sixth embodiment of the present 
invention; 

FIG. 25 is a cross-sectional vieW shoWing one part of the 
operational remote controller in FIG. 24; 

FIG. 26 is a loWer end vieW shoWing a loWer end of the 
operational remote controller; and 

FIG. 27 is an upper end vieW shoWing an upper end of the 
operational remote controller. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

FIGS. 1 to 4 relate to ?rst to fourth embodiments of the 
present invention in Which FIG. 1 is an explanatory vieW 
shoWing the overall of an endoscope system including an 
endoscope apparatus according to the ?rst embodiment; 
FIG. 2 is a block diagram shoWing the constitution of 
circuits in the endoscope apparatus; FIG. 3 is an explanatory 
vieW for explaining an operating range of a joystick; and 
FIG. 4 is an explanatory vieW for operation according to the 
?rst embodiment. 

In the present embodiment, operational precision is 
improved by narroWing an insensitive range of a neutral 
position Where an angle signal from a joystick should be 
stopped. 
An endoscope control unit 1 includes an accommodating 

unit 4 for accommodating an endoscope 3 having a long 
inserted portion 2. The inserted portion 2 of the endoscope 
3 has a bending portion 5b provided at a base-end side of a 
hard end portion 5a and is bendable. The endoscope control 
unit 1 comprises a CCU 6; a control circuit 7; and a motor 
drive circuit 8. The control circuit 7 controls each section of 
the endoscope control unit 1. 
A CCD 10 (refer to FIG. 2) is provided for the end portion 

5a of the endoscope 3. The CCD 10 photoelectrically 
converts an optical image of an object to be photographed, 
and outputs the converted signal to the camera control unit 
(hereinafter, referred to as the CCU) 6. The CCU 6 is 
controlled by the control circuit 7, thereby converting an 
input signal into a standard video signal for displaying it on 
a monitor. 

The video signal from the CCU 16 is supplied to a 
monitor 9 via a cable. The monitor 9 displays an endoscope 
image onto a displayed screen based on the input video 
signal. 
A general PC 16 and the control circuit 7 are connected 

via a predetermined interface cable 16b such as an RS232C 
or a USB. The general PC 16 incoporates image processing 
softWare. The endoscope control unit 1 can perform prede 
termined image processing for the endoscope image dis 
played on the monitor 9 via the control circuit 7 by operating 
the general PC 16. 
As shoWn in FIG. 2, a plurality of Wires for traction 28 are 

placed to the inserted portion 2. One end of each Wire for 
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6 
traction 28 is ?xed at a predetermined position of the 
inserted portion 2. In the endoscope 3, each Wire for traction 
28 is properly toWed, thereby bending the bending portion 
5b of the inserted portion 2. Each Wire for traction 28 is 
toWed by a plurality of motors 27. Each motor 27 is driven 
by a motor drive circuit 8, thereby toWing the Wires for 
traction 28. The motor drive circuit 8 is controlled by the 
control circuit 7, thereby controlling the driving of the 
motors 27. 

In the present embodiment, an operational remote con 
troller for endoscope (hereinafter, referred to as an opera 
tional remote controller) 11 integrating a joystick 12 is used 
as remote control means for bending operation. A bending 
lever 13 of the joystick 12 capable of being inclined verti 
cally and horiZontally by operator’s operation stands on an 
upper surface of the operational remote controller 11. When 
the operator performs no operation through the lever, the 
bending lever 13 is automatically returned near a predeter 
mined neutral position by an energiZing force of a spring 
(not shoWn). 
As shoWn in FIG. 2, the joystick 12 has: a variable resistor 

18 in Which a resistance changes corresponding to inclina 
tion in a horiZontal direction of the bending lever 13; and a 
variable resistor 19 in Which a resistance changes corre 
sponding to inclination in a vertical direction of the bending 
lever 13. The variable resistor 18 outputs a J/SR/L signal 
having a level corresponding to an inclination angle in the 
horiZontal direction of the bending lever 13. The variable 
resistor 19 outputs a J/SU/D signal having a level corre 
sponding to an inclination angle in the vertical direction of 
the bending lever 13. 

Outputs from the variable resistors 18 and 19 are supplied 
to a CPU 14 of a remote control circuit 21 incorporated in 
the operational remote controller 11. The CPU 14 comprises 
A/D converters (A/Ds) 22 and 23. The A/Ds 22 and 23 
convert the J/SR/L signal and the J/SU/D signal into digital 
signals and the CPU 14 fetches the converted signals. 
The CPU 14 outputs the fetched J/SR/L signal and J /SU/D 

signal as positional information. In the example shoWn in 
FIG. 1, the operational remote controller 11 and control 
circuit 7 are connected by a remote controller cable 15 
compliant With an RS232C standard, etc. The remote control 
circuit 21 outputs the positional information to the control 
circuit 7 via an RS232C driver 25. 

In the present embodiment, the CPU 14 determines 
Whether or not the bending lever 13 automatically returns to 
the neutral position by monitoring the J/SR/L signal and 
J/SU/D signal. When the CPU 14 determines that the 
bending lever 13 returns to the neutral position, the J/SR/L 
signal and J/SU/D signal in this case are stored in a memory 
24 as the positional information at the neutral position. 

Further, the CPU 14 sets an insensitive band Within a 
predetermined range from the neutral position, as center, 
stored in the memory 24. If the CPU 14 determines based on 
the J/SR/L signal and J/SU/D signal that the inclination of 
the bending lever 13 is Within the range of the insensitive 
band, transmission of the positional information to the 
control circuit 7 is stopped. 
The positional information is supplied via the remote 

controller cable 15 and, based on the supplied positional 
information, the control circuit 7 controls the motor drive 
circuit 8, thereby bending the bending portion 5b With a 
bending angle based on the positional information. 

Next, operation according to the embodiment With the 
above constitution Will be described referring to FIGS. 3 and 
4. 



US 6,752,758 B2 
7 

Assume that the operator bends the bending portion 5b of 
the endoscope inserted portion 2. The operator bends the 
bending portion 5b by using the bending lever 13 standing 
onto the operational remote controller 11. More speci?cally, 
the operator inclines the bending lever 13 in a direction 
corresponding to a direction in Which the bending portion 5b 
is to be bent and inclines this inclination angle in accordance 
With the angle of bending. 

The resistances of the variable resistors 18 and 19 in the 
joystick 12 change by the inclining operation of the bending 
lever 13, and the J/SR/L signal and J/SU/D signal With a 
level corresponding to the inclination angle are supplied to 
the CPU 14 of the remote control circuit 21. The CPU 14 
fetches these signals by using the A/Ds 22 and 23 and 
outputs them as the positional information. 

The positional information from the remote control circuit 
21 is supplied to the control circuit 7 in the endoscope 
control unit 1 via the remote controller cable 15. The control 
circuit 7 controls the motor drive circuit 8 based on the 
positional information. Thus, the motor drive circuit 8 drives 
the motor 27 based on the positional information, thereby 
properly toWing the Wires 28 for traction. As a consequence, 
the bending portion 5b of the inserted portion 2 is bent in a 
direction and With an angle corresponding to the positional 
information. 

Herein, assume that the operator does not touch the 
bending lever 13 of the joystick 12. Then, the inclination 
angle formed by the bending lever 13 of the joystick 12 
changes to the periphery of the neutral position shoWn in 
FIG. 3 by an energiZing force of a spring (not shoWn). In this 
case, the bending lever 13 is automatically returned to any 
position Within varied range corresponding to the variation 
of the spring, etc. Incidentally, as shoWn in FIG. 3, an ideal 
neutral position of the bending lever 13 is the center Within 
the overall operation (range of a maximum inclination angle 
formed by the bending lever 13) and the automatically 
returned position is Within a range of a predetermined 
variation around the neutral position. 
When it is detected based on the output of the joystick 12 

that the bending lever 13 returns to the automatically 
returned position, the CPU 14 stores the positional infor 
mation in this case in the memory 24. The CPU 14 sets an 
insensitive band Within a predetermined range around the 
stored positional information. The CPU 14 determines 
Whether or not voltages of the variable resistors 18 and 19 
change for several seconds, thereby detecting Whether or not 
the bending lever 13 returns to the automatically-returned 
position. 

In the present invention, the returned positional informa 
tion is stored in the remote control circuit 21 every automatic 
return and the insensitive band is set Within a predetermined 
range from the stored position as center. For example, if the 
returned position is an A-position in FIG. 4, the CPU 14 sets 
an A-insensitive band shoWn by a curved arroW With the 
A-position as center. Also, for example, if the returned 
position is a B-position in FIG. 4, the CPU 14 sets a 
B-insensitive band shoWn by a curved arroW With the 
B-position as center. 

The CPU 14 determines Whether or not the inclination of 
the bending lever 13 is Within the insensitive range based on 
the returned position stored in the memory 24 by monitoring 
the J/SR/L signal and J/SU/D signal from the joystick 12. If 
it is determined that the inclination of the bending lever 13 
is Within the insensitive range, the CPU 14 stops the 
transmission of the positional information to the control 
circuit 7. 
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8 
NoW assume that the operator does not touch the bending 

lever 13 after the bending lever 13 is automatically returned. 
In this case, the inclination of the bending lever 13 is Within 
the range of the insensitive band. Therefore, no positional 
information is transmitted to the control circuit 7 from the 
remote control circuit 21. Since the control circuit 7 does not 
receive the positional information, the control operation is 
not performed in the control circuit 7 based on the positional 
information. 

Herein, assume that the operator operates the bending 
lever 13 to bend the bending portion 5b. In this case, the 
operator inclines the bending lever 13 to exceed the set 
insensitive band. Then, the CPU 14 detects based on the 
received J/SR/L signal and the J/SU/D signal that the 
bending lever 13 inclines out of the range of the insensitive 
band, and the CPU 14 restarts the transmission of the 
positional information based on the J/SR/L signal and the 
J /SU/D signal. In this case, differently from the conventional 
art, the CPU 14 does not set the Wide insensitive band Which 
takes the variation of the spring, etc. into account. Therefore, 
the operator can instruct the bending by the operation 
through the lever With a relatively small inclination angle. 
As a consequence, the control circuit 7 restarts receiving 

the positional information and restarts the controlling an 
operation based on the positional information obtained by 
the control of the motor drive circuit 8, etc. 
As mentioned above, in the present embodiment, When 

the operator does not operate the bending lever 13 of the 
joystick 12, the control circuit 7 does not need to control 
With the bending operation. Therefore, the control circuit 7 
can execute other processes such as communication With the 
general PC 16 and image processing during a time for 
processing the positional information. 

In addition, differently from the case of setting the Wide 
insensitive band in consideration of the variation of the 
spring, etc. as the conventional art, the CPU 14 can narroW 
the range of the insensitive band. Consequently, the operator 
can instruct the bending by the operation through the lever 
With a ?ne inclination angle, thereby obtaining the operabil 
ity With high precision. 
The CPU 14 resets the neutral position and the insensitive 

band by using the positional information every automatic 
return. Therefore, the bending lever 13 of the joystick 12 can 
be used Within the range of the narroW insensitive band even 
if the variation of the spring, etc. is Wide. In the present 
embodiment, the operational remote controller for bending 
the bending portion 5b can use an inexpensive joystick With 
loW precision for the neutral position such that the 
automatically-returned positions are Widely varied, thereby 
reducing costs. 

If the bending lever 13 is Within the range of the insen 
sitive band, the CPU 14 does not transmit positional infor 
mation from the joystick 12 and, thus, the CPU 14 can stop 
the transmission and the processing circuit. In other Words, 
in the present embodiment, a consumed poWer during an 
inoperative time of the joystick 12 can be reduced. 

Incidentally, in the above embodiment, after converting 
the analog signal based on the operation of the joystick into 
the positional information, the operational remote controller 
outputs the positional information to the control circuit. 
HoWever, the function for conversion into the positional 
information, etc. may be provided at the endoscope control 
unit. More speci?cally, the remote control circuit 21 may be 
provided at the endoscope control unit and the analog signal 
from the joystick may be transmitted to the remote control 
circuit. In this case, an apparatus using an existing joystick 
can be constituted. 






















